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C,5*+.-.)*! 04-5D! ECFG! 5D/0.*.<4+! 5,4! 5! H4DD%I*)H*! 3D5++! )1!
+-,/3-/,5D! .*-4,04-5DD.3+! -65-!:)++4++4+!5!/*.J/4!3)0K.*5-.)*!)1!
+484,5D! <4+.,5KD4! :,):4,-.4+! +/36! 5+! 6.L6! 04D-.*L! :).*-7!
)M.<5-.)*!5*<!3),,)+.)*!,4+.+-5*34N!;*!:5,-.3/D5,7!.,)*%5D/0.*./0!
5DD)9+! 3)*+-.-/-4! )*4! )1! -64! 0)+-! .*-4,4+-.*L! +9+-40+! -)!
.*84+-.L5-4! -64! 41143-! )1! +.O47! 3)0:)+.-.)*7! ),<4,7! 5*<!
-40:4,5-/,4!)*! -64!05L*4-.3!:,):4,-.4+! PAQN! ;-! .+!I*)H*! -65-! .*!
R4'D!5DD)9!+9+-40!-64,4!4M.+-!05.*D9!-H)!),<4,4<!R4'D!:65+4+7!
*504D9! R4S'D! 658.*L! &TS! +-,/3-/,4! 5*<! .+! 14,,)05L*4-.37!
H64,45+7! R4'D! :65+4! 658.*L!$+$D! D5--.34! +-,/3-/,4! 5*<! .+! *)*%
05L*4-.3! .*! *5-/,4N! ;-! .+! 1)/*<! -65-! +-5,-.*L! 1,)0! :/,4! R47! -64!
L,5</5D!+/K+-.-/-.)*!)1!-64!R4!+.-4+!K9!'D!D45<+!-)!5!:,)L,4++.84!
<43,45+4!)1! -64!+5-/,5-.)*!05L*4-.O5-.)*!5*<!-64!5DD)9!K43)04+!
*)*05L*4-.3! 5,)/*<! S>U!'D! PAQN! 2.0.D5,D97! ,4+.+-.8.-9! .*.-.5DD9!
.*3,45+4+!H.-6!'D!3)*34*-,5-.)*!5*<!+6)H+!5!05M.0/0!5-!S>U!
'D!5*<! -64*!<43,45+4+!H.-6! 1/,-64,! .*3,45+.*L!'D! 3)*34*-,5-.)*!
P?QN!'DD!-64+4!:,):4,-.4+!5,4!K5+.35DD9!<.3-5-4<!K9!-64!.*-4,53-.)*+!
K4-H44*!-64!'D%+:!5*<!CF%<!K5*<+N!C64!+/K-D4!365*L4+!.*!-64!:%
<!69K,.<.+5-.)*!K,)/L6-!5K)/-!K9!5!85,.5-.)*!.*!'D!3)*34*-,5-.)*!
51143-! -64!3640.35D!K)*<.*L!5*<!:65+4!+-5K.D.-9!)1! .*-4,04-5DD.3!
5DD)9N!C64,41),47! .*! ),<4,! -)! /*<4,+-5*<! -64! ,45+)*! K46.*<! -6.+!
5*)05D97!H4!6584!.*84+-.L5-4<!-64+4!5**45D4<!R4V'D!FW2!/+.*L!
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C64!0/D-.D594,!+50:D4+!PR4!EB@!ZGV'D!E=?!ZGQ!MA>!E+50:D4!'G!5*<!
R4! E>@! ZGV'D! EB@! ZGQ! MA>! E+50:D4! [G! /+4<! .*! -64! :,4+4*-! 35+4!
H4,4! <4:)+.-4<! )*! 1D)5-! LD5++! /+.*L! 4D43-,)*! K450! 485:),5-.)*!
-436*.J/4! /*<4,! -64! "\]! 3)*<.-.)*+! .*! ),<4,! -)! 4*+/,4! 5*!
584,5L4! S^A! 5*<! A^A! 5-)0.3! 3)0:)+.-.)*! )1! -64! <4:)+.-4<!
0/D-.D594,! +50:D4+N!C64!<4:)+.-4<!FW2!5,4!5**45D4<!5-!=@@_$!
1),! =6,! .*! 5! 853//0! K4--4,! -65*! AMA@`B! C),,N! R),! -64!
<4-4,0.*5-.)*! )1! 0.3,)%+-,/3-/,5D! 365*L4+! .*! -64! FW2! /:)*!
5**45D.*L7! L,5O.*L! .*3.<4*34! X%,59! <.11,53-.)*! E#;XY&G!
-436*.J/4! .+! /+4<N! C64! 85D4*34! K5*<! :6)-)40.++.)*!
045+/,404*-+! E][a(G!H4,4! 35,,.4<!)/-! )*!C#F!K450D.*4! PSQ!
.*+-5DD4<! 5-! ;*</+%A! /+.*L! +9*36,)-,)*! ,5<.5-.)*N! C64!
045+/,404*-+! H4,4! 35,,.4<! )/-! .*! 5! K5+4! :,4++/,4! )1! >MA@%A@!
C),,N! R),! :6)-)*! 4*4,L9! E6!G! )1! AS=4]7! -64! )84,5DD! 4*4,L9!
,4+)D/-.)*7! .*3D/<.*L! -64! 5*5D9+4,7! H5+! 4+-.05-4<! -)! K4! K4--4,!
-65*!@Nb>4]N!!
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1),05-.)*!)1!R4S'D! 5*<!R4'D! .*-4,04-5DD.3!:65+4+! 1),! -64!FW2!
5**45D4<!5-!=@@_$V=6,!658.*L!5-)0.3!3)*34*-,5-.)*!,5-.)!)1!S^A!
5*<!A^A7!,4+:43-.84D9N!!!

R/,-64,!.*!),<4,!-)!/*<4,+-5*<!-64!),.L.*!K46.*<!-64!5*)05D9!
.*! ,4+.+-.8.-9! 5*<! 05L*4-.3! K4658.)/,! H.-6! .*3,45+.*L! 'D!
3)*34*-,5-.)*7! H4! 6584! 35,,.4<! )/-! -64! 85D4*34! K5*<!
:6)-)40.++.)*!045+/,404*-+!)*! +50:D4!'!5*<![N!'+!H4!6584!
5D,45<9!04*-.)*4<!-65-!5DD!-64+4!:,):4,-.4+!5,4!K5+.35DD9!<.3-5-4<!
K9! -64! .*-4,53-.)*+!K4-H44*! -64!'D%+:!5*<!CF%<!K5*<+!5*<! -64!
][! :6)-)40.++.)*! +:43-,5! <.,43-D9! ,4D5-4+! -)! -64! <4*+.-9! )1!
)33/:.4<!4D43-,)*.3!+-5-4+!*45,!-64!14,0.!D484DN!R.LN!A!+6)H+!-64!
85D4*34! K5*<! :6)-)40.++.)*! +:43-,5! )1! 3),,4+:)*<.*L! R4V'D!
0/D-.D594,! +50:D4+! ,43),<4<! 51-4,! ?>! 0.*/-4+! )1! +:/--4,.*L7!
H64,4! -64! 3)*-,.K/-.)*+! )1! K)-6! R4! 5*<! 'D! 5,4! +44*!
+.0/D-5*4)/+D9N!][!:6)-)40.++.)*!045+/,404*-+!35,,.4<!)/-!)*!
+50:D4!'!05.*D9!+6)H!-64!1)DD)H.*L! -6,44!<.+-.*3-! 145-/,4+^! E.G&
K,)5<! R4%S<! :6)-)%40.++.)*! K5*<+! 5,)/*<! @N>b7! ANc?! 5*<! ?Ndc!
4]!K4D)H!-64!14,0.!D484D!E..G!T%?:!K5*<!5-!>Nbb!4]!5*<!E...G!'D%
TM! K5*<! 5-! BNB?! 4]! </4! -)! -64! 69K,.<.+5-.)*! )1! "! 5*<! #!
0)D43/D5,!),K.-5D+!)1!'D%S+:!5*<!T%?:!5D)*L!H.-6!'D%S+!K5*<!5-!

5,)/*<!A@N=@!4]N!C64!)K+4,84<!145-/,4+!)1!R4%S<7!T%?:!5*<!'D%
S+!K5*<+!5,4!.*!4M34DD4*-!5L,4404*-!H.-6!,4+/D-+!)K-5.*4<!K9!'N!
',,5*O!4-!5DN! P=QN!\)H484,7! .*!35+4!)1!+50:D4![7! -64!<4*+.-9!)1!
+-5-4+!)1!R4!5*<!'D!*45,!-)!R4,0.!D484D!.+!0)<.1.4<!+.L*.1.35*-D9!
.N47!K43)04+!K,)5<4,!5*<!1D5--4*+!5+!3)0:5,4<!-)!+50:D4!'N!C64!
K.*<.*L!4*4,L9!85D/4+!)1!R4%S<!K5*<!5,4!+6.1-4<! -)H5,<+! D)H4,!
85D/4! .N4N! 5-! @N=?7! ANb! 5*<! ?Nc4]7! ,4+:43-.84D97! H.-6!
3),,4+:)*<.*L!.*3,45+4!.*!R4%S<!5*<!<43,45+4!.*!'D%S+!<4*+.-9!)1!
+-5-4+!5+!35*!K4!+44*!1,)0!1.LN!A7!+/LL4+-.*L!-64!365,L4!-,5*+14,!
1,)0!85D4*34!'D%S:!5*<!'D%S+!4D43-,)*+! -)!0.*),.-9!S<!),K.-5D+!
)1!R4!</4!-)!-64!+-,)*L!69K,.<.+5-.)*!)1!+:%<!+-5-4+!5-!14,0.!D484D!
L.8.*L!,.+4!-)!R4%'D!04-5DD.3!D.I4!:,):4,-.4+N!;*!),<4,!-)!+6)H!-64!
0)<.1.4<!<4*+.-9!)1!+-5-4+!)1!R4%S<!*45,!-)!14,0.!D484D7!-649!5,4!
:D)--4<!-)L4-64,!.*!-64!.*+4-!)1!1.LN!AN!!
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Fig.1 'alence band spectra of (A) 8Fe (70 Å)<Al (42 Å)? x15 and 
(B) Fe (50 Å)<Al (70 Å)? x15 MLS annealed at 400FC for 4hr. 

T*4! 35*! 45+.D9! /*<4,+-5*<! -64! 5K)84%)K+4,84<! 365*L4+! .*!
-64! 85D4*34! K5*<! K4658.)/,! /:)*! .*3,45+.*L! 'D! 3)*34*-,5-.)*!
1,)0!-64!4D43-,)*.3!+-,/3-/,4!)1!R4!5*<!'D!5-)0+N!C64!)/-4,0)+-!
85D4*34! ),K.-5D+! )1! R4! 5*<!'D! 5-)0+! 5,4! ES<b=+?G! 5*<! ES+?S:AG7!
,4+:43-.84D9N!&/4! -)!/*1.DD4<!S<!),K.-5D!)1!R4!5*<!S:!),K.-5D! )1!
'D7!-64!),K.-5D+!5,4!+:D.-!.*-)!+:.*!!!5*<!+:.*!"!+-5-4+N!\)H484,7!
-64!S+!),K.-5D!)1!'D!5,4!84,9!3D)+4!.*!4*4,L9!-)!-64!S<!!!),K.-5D!)1!
R47! :,)8.<.*L! -64! L,)/*<+! 1),! 5! +-,)*L! )84,D5:! K4-H44*! R4%S<!
5*<!'D%S+!5+!-64+4!4D43-,)*+!5,4!5DD)94<N!F),4!.*-4,4+-.*LD97!-64!
S:! 4D43-,)*+! )1! 'D! D.4! 5-! 5! 6.L64,! 4*4,L9! -65*! -64! S<! 5*<! =+!
4D43-,)*+!)1!R4N!C6/+7!5+!-64+4!4D404*-+!5,4!5DD)94<7!)*4!H)/D<!
4M:43-!5!365,L4!-,5*+14,!1,)0!'D%S:!-)!R4%S<7!5+!-64!=+!),K.-5D+!
)1! R4! 5,4! 1/DDN! C64,41),47! -64! 365,L4! -,5*+14,! H)/D<! 6584! 5*!
.004<.5-4!41143-!)*! -64!,4+.+-.8.-9!5*<!05L*4-.3!0)04*-!)1!R4!
</4!-)!1.DD.*L!)1!-64!S<!),K.-5D+N!!
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]5D4*34! K5*<! :6)-)40.++.)*! 045+/,404*-+! +6)H! -65-! -64!
365*L4+! .*! -64! 4D43-,)*.3! +-,/3-/,4! K,)/L6-! 5K)/-! K9! -64!
69K,.<.+5-.)*!)1!-64!R4%S<!5*<!'D%S+:!</4!-)!-64!365,L4!-,5*+14,!
1,)0! 'D! -)! R4! .+! 1)/*<! -)! K4! ,4+:)*+.KD4! 1),! -64! )K+4,84<!
5*)05D9!.*!-64!4D43-,.35D!,4+.+-.8.-9!5*<!05L*4-.3!K4658.)/,N!
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